AbstrAct background Emergency services are facing increasing workload pressures, and new models of care are needed. We evaluate the impact of a service development involving a partnership between emergency ambulance crews and general practitioners (GPs) on reducing conveyance rates to the Hospital Emergency Department (ED). Methods The service model was implemented in the West Midlands of England. Call handlers identified patients with needs that could be addressed by a GP using locally agreed criteria. GPs supported the assessment of such patients either at scene or by telephone. Routine data were collected from October 2012 to November 2013, from the ambulance service computer-aided dispatch system. Logistic regression models were used to determine the likelihood for patients being transported to ED. results Of 23 395 emergency contacts during the evaluation period, 1903 (8.1%) patients were triaged to GP supported assessment. Mean age (SD) was 61.8 (27.9) years; 42.9 % were aged 75 years and over. 1221 (64.2%) had face-to-face GP assessment and 682 (35.8%) via telephone. 1500 (78%) of those who received GP support were not transported to hospital. After controlling for confounders, those aged greater than 75 years (OR 0.67; 95% CI 0.52 to 0.86), and females (OR 0.64; 95% CI 0.51 to 0.82) were less likely to be transported, while those who received GP telephone input rather than face-to-face assessment were more likely to be transferred to an ED (OR 2.14; 95% CI 1.69 to 2.72). conclusion Support of the paramedic service by GPs enabled patients to avoid transfer to an ED, potentially avoiding subsequent hospital admission, reducing costs and improving quality of care for patients that are not in need of hospital services. However, use of services in the days following the call was not assessed, and hence the overall impact and safety requires further evaluation.
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Long waits and patient dissatisfaction could be avoided by improving the clinical decision making process in the prehospital setting, including providing alternatives to ambulance transportation to ED. 2 Evidence suggests that a significant proportion of conditions can be managed in primary care, 4 5 and the primary care skills of general practitioners/family physicians (GPs/FPs) could be applied to support reduction of the proportion of hospital admissions and inappropriate attendances to ED. [6] [7] [8] GPs are particularly skilled in dealing with complexity and managing uncertainty, and supporting patients to maximise independence and choice. However, in the UK, it remains relatively rare for doctors to work in the field of prehospital care/emergency medicine. In addition, there is also a national shortage of GPs, with a shortfall of applications for GP specialist training and slower growth in the GP workforce compared with population growth. 9 Various approaches to improving pathways of care within urgent care have been tried in prehospital and ED settings. 10 A systematic review
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Can a partnership between general practitioners and ambulance services reduce conveyance to emergency care? 
suggested that paramedics lack the competence to safely and reliably predict which patients needed ED treatment and which can be left at home. 10 More recently, there have been promising prehospital interventions that have focused on increasing the skills of paramedic personnel to treat patients at scene rather than convey to hospital.
In some health systems, doctors, predominantly from an emergency medicine or anaesthetic background 11 12 attend patients in the prehospital setting to support emergency care management, but evidence about using GPs in this setting is lacking. In this study, we evaluated a new model of emergency ambulance response in which paramedic crews from the ambulance service were supported by GPs to provide alternatives to transfer to hospital. 13 
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Methods setting
The service was set in Worcestershire, a mixed urban-rural county that faces challenges in urgent and emergency care similar to other parts of the UK. In 2013, its population was 566 169, with 19.3% aged more than 65 years (average for England 16.4%). It has a predominantly white population (95% compared with the national average of 84% 15 ). Within the county there are some pockets of deprivation but overall it is relatively affluent. It is served by 67 general medical practices, and there are two hospitals with EDs. In addition, there are several nurse led minor injury units.
InterventIon
A pilot study had been conducted in 2008-09 in which members of the local British Association of Immediate Care charity (BASICS) were asked to support the West Midlands Ambulance Service (WMAS). The WMAS control room was given guidance on the types of patients that a BASICS doctor should be sent to. During the pilot, 218 patients were attended. It was estimated that 42% of the attended patients would have required onward transport to hospital if the doctor had not been present.
In mid-2012, the decision was made by NHS Worcestershire (the former Primary Care Trust (PCT)), the new local Clinical Commissioning Groups and WMAS to expand the service, concentrating on non-trauma cases where the skills of a GP would have greatest impact. The service development aimed to enhance the treatment options for patients for whom an emergency ambulance had been called and, where clinically appropriate, avoid ED transfers by offering care closer to home. Alternative treatment options included the provision of self-care advice, a prescription or referral to alternative community care pathways (eg, intermediate care teams, social services, community hospitals or referral back to the patient's own registered GP for follow-up and treatment).
The care pathway is shown in figure 1 . On receipt of an emergency 999 call, ambulance control staff stream calls through a standard priority dispatch protocol and after conducting an initial assessment arrange an appropriate response according to locally agreed triage criteria (box 1). This includes either assigning a paramedic crew team and/or an on-call GP who attends the patient in their own vehicle. In addition, in cases where an ambulance is dispatched first, the attending ambulance crew is able to conta ct the on-call GP for telephone advice or request face-to-face attendance if it is felt that this may lead to a more appropriate outcome than transfer of the patient to an ED.
The service operates 12:00-20:00 hours, monday to friday with one GP available to support the ambulance crews, and on saturday, sunday and public holidays between 08:00 and 20:00 hours there are two GPs available. The local PCT (later the Clinical Commissioning Group) managed a rota of participating GPs to provide cover across these periods, and also arrange payments to the GPs. The ambulance crews included qualified Health Care Professions Council registered paramedics that are able to conduct advanced life and trauma support procedures in adult and children, and ambulance technicians who have had a lower level of training. Paramedics and ambulance control staff were informed about the project via email and by means of a printed weekly briefing, with guidance on types of patients that could be referred for GP-supported assessment (box 1). GPs in the UK are specialty doctors who have undergone a minimum of 10 years' medical education, including 3 years' specialist postgraduate training. GPs are not trained in the management of patients who have suffered major trauma; however, their broad training allows them to safely and competently manage the full range of acute primary care needs, including palliative care.
All GPs included in the register to work in the local region were invited to participate in the new service provided they were clinically active, met necessary occupational health requirements and had no outstanding performance concerns. Twenty GPs joined the project in October 2012, increasing to 35 by November 2013. GPs participated in a mandatory 1-day training on prehospital care (box 2) aimed at preparing them to apply their GP skills and expertise in the context of an ambulance response setting.
Both during the GP training and the briefing to other staff, it was emphasised that making an appropriate clinical decision for the patient was paramount and that any reduction in hospital attendance numbers was a consequence, rather than aim of the service.
study population
Eligible patients were those of any age for whom contact had been made to the 999 emergency ambulance service directly or indirectly (through a third party) during the evaluation period (5 October 2012 to 6 November 2013) at times when the GP service was available. The study population were those patients that WMAS call handlers or ambulance crew assessed as having a problem that was appropriate for GP telephone or face-to-face assessment.
data collection
Data related to source of call, time of contact, demographics, location, chief complaint and patients' conveyance were retrieved from the ambulance service computer-aided dispatch system. Calls originated from the general public or community-based services (such as care homes, community nursing and other GP services).
statistical analysis
We determined the proportion of all eligible patients for whom a GP was involved and the percentage that were not transported to hospital. Characteristics of patients who were conveyed to hospital vs not conveyed were explored with χ 2 and Kruskal-Wallis tests, as appropriate. Unadjusted and adjusted ORs of the likelihood of patients being transported were obtained from standard logistic regression models. For each variable, the following reference categories were selected: age (≤75 years); age (≤5 years); type of consultation (face-to-face interview vs telephone); call type source (general public vs community services); priority dispatch group assigned red (urgent), green (less urgent) and community services; working day (monday to friday) and weekend. The analysis was carried out using the STATA 13 software package (Stata Corp, Special Edition, College Station, Texas, USA).
results
A total of 23 395 emergency '999' calls were received by the ambulance service during the evaluation period of which 1903 (8.1%) were referred for GP supported assessment. Of these, 90.6% were calls from members of the public, and 9.4% were emergency referrals from community-based services.
In total, 1221 (64.1%) were assessed face-to-face by a GP and 682 (35.8%) had GP telephone advice provided to the attending ambulance crew. Baseline characteristics of the patients are displayed in table 1. Mean age (SD) was 61.8 (27.9) years, with 42.9% (817) patients aged 75 years and over.
Following GP input, 403 (21.2%) patients were transported to an ED compared with the overall average of 61% for all emergency calls to the ambulance service (figure provided by WMAS). Of the 1500 (78.8%) patients who were not transported to hospital, 1026 (68.4%) had received a face-to-face assessment by a GP and 474 (32.6%) advice via telephone. Table 2 compares the characteristics of those who were transferred to the ED with those who were not. Table 3 displays both unadjusted and fully adjusted ORs of conveyance across the selected study characteristics. Females were less likely to be transported than male patients (adjusted OR 0.64; 95% CI 0.51 to 0.82), as were patients aged over 75 years (adjusted OR 0.67; 95% CI 0.52 to 0.86). Calls from the public were five to six times more likely to be transported 
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than those from community-based services; for those prioritised to the green dispatch urgency OR 5.34 (95% CI 2.57 to 11.09), and those in red urgency OR 6.32 (95% CI 3.03 to 11.17). Patients who received telephone advice as opposed to face-to-face assessment by the GP were more likely to be transported (OR 2.14; 95% CI 1.69 to 2.72).
While presenting complaints were significantly associated with conveyance of patients in the bivariate analysis (p=0.022) shown in table 2, this became statistically non-significant after multiple adjustment of other factors using logistic regression (see table 3) with the exception that musculoskeletal problems were less likely to be conveyed compared with patients with cardio/cerebrovascular (adjusted OR 0.55; 95% CI 0.35 to 0.86).
safety and service experience
During the pilot normal ambulance service, governance and patient safety systems were adhered to. No adverse effects or patient complaints were reported during this period. Informal feedback from paramedic personnel was universally positive regarding working alongside the GP. Similarly, feedback from the participating GPs was positive, and there was a general commitment to work the shifts.
dIscussIon
This study has found that assigning emergency ambulance calls for GP on-scene assessment and advice (face-to-face or via telephone) enables a substantial proportion of calls to be managed without conveyance of the patient to an ED. After controlling for potentially confounding factors, patients who were female and those who were over 75 years were less likely to be transferred to ED than other patients. Increasing age is likely to be associated with increasing frailty, comorbidities and end-oflife care, but data to confirm this were not available in this study. However, the differences in transfer to ED according to the patient's gender, after controlling for age, are less explicable. In addition, those who received telephone input from a GP rather than face-to-face assessment were more likely to be transferred. Patients who had musculoskeletal problems were also less likely to be conveyed to an ED than others.
A small proportion (9.4%) of the patients had been referred from community services (such as care homes, community nursing and GP services) and, surprisingly they were substantially less likely to be conveyed to an ED than where the call had come from a member of the public. This raises questions about the appropriateness of such calls which requires further investigation. They included calls from care homes mainly during the weekend, at times when a GP might not be available, and it appears that an alternative response to calling an emergency ambulance might have been more appropriate.
Feasibility
The study has demonstrated the feasibility of implementing an innovative service model that uses existing available local health services (GPs and ambulance services) in a coordinated effort managed by those commissioning urgent and emergency care. It has established a framework for the scope of GPs' input, working alongside paramedics in the prehospital setting. It has the potential to be applicable in other areas with relatively little implementation costs, making use of GP skills to prevent unneeded hospital attendance and possible admission. From informal feedback, the service appeared to be highly valued by ambulance crews and participating GPs, there were no critical incidents and no patient complaints were received. The scheme integrated the skills and experience of GPs into an ambulance service, and appeared to be acceptable to patients and the community services to whom patients were referred.
sustainability
Informal feedback from both patients and ambulance service colleagues is that having a doctor present was significantly appreciated as it offered a wide range of options for patients. However, the extent to which GPs remain committed to involvement in this type of service model needs further evaluation. Currently, 
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the service has been running in the area studied for 4 years (from October 2012 to October 2016), indicating a continuing interest from GPs to participate. There is increasing interest in general practice for careers in which doctors derive increased job satisfaction from a widely based portfolio of jobs, and the opportunity to work sessions with an ambulance service fits with this trend.
lIMItAtIons
The study was limited to use of routine health service data and it was conducted in one area with a single ambulance service, and hence the transferability of the scheme to other areas is unknown. Although informally, the scheme was positively rated by patients, GPs and paramedics, the impact on clinical outcomes, subsequent use of NHS services and acceptability from patient and NHS perspectives was not formally evaluated. In addition, it is not possible to judge the extent to which the patients who were attended by a GP would have been conveyed or not had this clinical input been unavailable. The reduction in conveyance to ED and potentially in hospital admissions may have occurred in the context of increased work and costs elsewhere in the healthcare system. In particular, it was beyond the scope of the evaluation to determine whether patients who were not transferred to an ED subsequently accessed either the emergency care system directly in the hours or days following the call, and whether any delay in accessing care may have led to consequent increased lengths of stay in hospital.
Involvement of GPs in the prehospital setting working with ambulance services have been reported in other countries, includes GPs attending ambulance service patients who have not been triaged (emergency cases) in Australia 17 and Norway, 18 and patients who have been triaged (non-emergency cases) in Belgium. 13 Another urban model in Brussels 13 has similarities with the study model evaluated here, with about 25% of the cases attended by a GP being subsequently conveyed to hospital. It also appears that there is interest in this model in the Middle East; for example, GPs have been recruited in Qatar 19 as a mobile doctor service in collaboration with the ambulance service.
In England, the Keogh Urgent and Emergency Care Review emphasised the need to provide responsive urgent care service outside of hospital. 20 GPs have an important role to play in achieving this, but further research is required to explore the productivity and clinical and cost effectiveness of GPs compared with extended scope paramedics (emergency care practitioners).
21-23 conclusIon
This study has evaluated the use of GPs in supporting an emergency ambulance service address the needs of patients who call the emergency service. Support of the paramedic service by GPs enabled patients to avoid transfer to an ED, potentially avoiding subsequent hospital admission, reducing costs and improving quality of care for patients that are not in need of hospital services. However, use of services in the days following the call was not assessed, and hence the overall impact and safety requires further evaluation. 
